We address the rise of the knowledge society, reviewing the major contributors to its conceptualization from Karl Marx onward. Synthesizing their ideas, we characterize the current state and direction of the knowledge society, its connection to related ideas of digital economy, e-government, and others, and detail implications for business and other organizations, and for society at large.
Introduction
The concerns of corporate executives, policy makers, and students planning careers turn increasingly to the knowledge economy. What does it mean? What are its imperatives for organizations? Is it the far future, the near future, or is it already here?
This paper provides a comprehensive overview of the historical roots and recent debates around the knowledge society and digital economy. Based on a review of some key contributions to the field, it derives the contours of today's knowledgebased activities and their implications for business, not-for-profit enterprises, and society more broadly.
There is as yet no theory of the knowledge society. The paper is motivated not by a gap in theory, then, but by the gap between the pace of technological and social change on the one hand, and the pace of business and policy adaptation on the other hand. Further motivation comes from the varying accuracy of past predictions about the knowledge society, and current disagreements among pundits. We thus trace the development of thought on the knowledge society and the knowledge economy, believing that understanding their historical trajectories can lead to a better apprehension of their future, and hence more effective action.
We find roots of the idea of a knowledge society in the 1858 writings of Karl Marx, and we recap key writings from then through the present. From Marx, we move forward in time to Schumpeter (1930s and 1940s ); Masuda's 1980 view of the knowledge society in Japan; Drucker's 1993 Post-Capitalist Society; Soete (2000); Conceição, Gibson, Heitor, and Sirilli (2001) ; later researchers addressing global and regional implications of the knowledge revolution; and, finally, recent additions from the trade press. Based on this literature review, we summarize the current status and new directions of the knowledge economy, and draw implications for management and policy.
Pertinent writings refer to knowledge society, digital society, post-capitalist society, digitalization, digital transformation, or industry 4.0. The knowledge society encompasses more than the knowledge economy or the digital economy, including such things as e-government, online education, digital medicine, and online volunteer work, e.g., the SETI project and protein folding.
1 Post-capitalist society, as we shall see when reviewing Peter Drucker's work, means acknowledging that knowledge is a true factor of production in today's world, and that knowledge workers hold the economy's reins as much as or more so than capitalist investors. Industry 4.0 refers to the increased digitalization of manufacturing, especially including robotics. Later in this paper, we draw an "organization chart" of these concepts, showing how our analysis reveals their interrelationships. Table 1 , contrasting the old economy with that which is and is to come, suggests the profound changes that have arisen from the rise of digitalization and knowledge, regardless of what that transition is called. The changes will disrupt markets and society in ways more radical than any "disruptive technologies" (as we usually call them) can do. Progress toward the digital society is marked by punctuations and hiccups, and opposed by powerful entrenched interests, but is inexorable.
As for whether the digital economy is here yet, Table 2 (reproduced from an IBM website) shows that it certainly is. Information and communication technologies, combined with Moore's Law, have produced the networks of alliances that blur industry boundaries.
Tett (2016) cites a McKinsey study claiming "digitization influences up to 98% of the US economy," due to the high penetration of the Internet and smartphones. "The annual growth rate of e-commerce is dependably robust, vacillating between 15 and 17 percent since 2010." Corporations' most popular digital transformation tools as of 2016 are cloud computing and storage, big data analytics, social media, and mobile apps.
2 These statements, powerful though they are, reflect the narrow view of IT service vendors and consultants. They do not reflect the sociological, organizational, and market changes that truly characterize the knowledge society.
We turn now to examining how it got this way. Adam Smith (1720e1790) referred to "new layers of specialists who are men of speculation and who made important contributions to the production of economically useful knowledge" (Parry, 2016) . In this early juxtaposition of "knowledge" and "economy," Smith was referring to entrepreneurs and investors knowing where to put their funds. This was a very different usage than that which concerns us at present. Knowledge now resides in workers and consumers. Rights to digital intellectual property. Land, labor, and capital are the only "factors of production."
Knowledge is a key factor of production (Drucker, 1993) . Physical laborers are replaceable and interchangeable. Hiring halls. Knowledge workers are not interchangeable. Selecting them is a key challenge for HR departments. Marketers use product differentiation to justify raising prices.
Customers expect decreasing prices for high-tech goods. Selling is location-bound.
"Place" matters for some types of commerce; not for other types. "Bricks": Physical retail store and warehouses.
"Clicks" or "bricks and clicks" (Phillips, Donoho et al., 1997) . Products, services.
Platforms (Phillips, Ochs, and Schrock, 1999) . Hierarchical, command-and-control organizations. "Managers."
Decentralized organizations. Leaders, coordinators, strategists, champions (Drucker, 1993 Guesswork concerning what data are worth and how long they will retain value.
Cash and checks. Non-cash, non-paper payment systems. Owning.
Sharing. Value grows with the number of customers.
Value grows with the square of the number of customers (Metcalf's Law). 
